The entire population of the California Condor ( Gymnogyps californianus) probably contains fewer than 50 individuals (Wilbur 1976(Wilbur , 1978 -1964, 1966, 1967 and i969, and those of control and experimental kestrel eggshells were studied using scanning electron microscopy ( SEM ). Freshly broken fragments were mounted vertically on a stub, coated with gold and viewed with a Cambridge Stereoscan 4 scanning electron microscope. Thicknesses of the entire eggshells and of the principal component layers were determined from enlargements of photomicrographs taken at 100x magnification.
The entire population of the California Condor ( Gymnogyps californianus) probably contains fewer than 50 individuals (Wilbur 1976 (Wilbur , 1978 . Within its recorded history the species has shown a continual decline in numbers. During the past decade there has been an especially alarming decrease in condor recruitment. Between 1968 and 1975 the entire population averaged only 1.5 young fledged per year with a maximum of two produced any single year (Wilbur 1978) .
Mortality factors which historically have reduccd the condor population (Koford 1953) cannot account for the observed recent decrease in productivity. Lowered reproductive success in numerous other bird species in recent years has been associated with eggshell thinning caused almost exclusively by p,p' DDE, the principal metabolite of DDT (Cooke 1973 , Stickel1975, Peakall 1975 . In this paper we document thinning and other structural changes in California Condor eggshells, verify the presence of DDE in the thin eggs, and suggest that the "DDT syndrome" has contributed to lowered nesting success. Comparisons are made to the changes induced by the experimental feeding of DDE to the structure of eggshells of another falconiform species, the American Kestrel (F&o sparverius) . -1964, 1966, 1967 and i969, and those of control and experimental kestrel eggshells were studied using scanning electron microscopy ( SEM ). Freshly broken fragments were mounted vertically on a stub, coated with gold and viewed with a Cambridge Stereoscan 4 scanning electron microscope. Thicknesses of the entire eggshells and of the principal component layers were determined from enlargements of photomicrographs taken at 100x magnification.
MATERIALS AND METHODS

__
The nomenclature of Schmidt ( 1957), as illustrated by Becking ( 1975), has been followed in describing structure (Fig. 1) .
Eggshell fragments were immersed in hexane and gently agitated overnight at room temperature to extract the lipid soluble residues. Pre-1944 fragments submitted to the same process served as controls, and the extracts from these older eggs gave no peak that interfered with organochlorine analyses. Analyses for DDE were performed by gas-liquid chromatography, using an electron capture detector, without prior clean-up. Two columns (1.8 m long, 2 mm in diameter) with Supelcoport as support-were used. One column had 1% SP 2100 as the liauid nhase: the other was a mixed phase (1.68 m of 1% SPilOO' + 2% SP 2401; 0.15 m of 1% SP 2100 + 2% AN 600). Final confirmation of DDE was carried out by gas-liquid chromatography-mass spectrometry using a Varian MAT 311A mass spectrometer. Single ion monitoring on m/e 318 and scan integration from m/e 310 to m/e 322 was used. The amount of lipid extracted was determined by completely evaporating the hexane to dryness and weighing the resulting material on a microbalance with a precision of 2 x 10.' g.
Eggshells of kestrels were those produced by control individuals and those dosed with 3 ppm and 6 ppm DDE during studies reported by Lincer (1975).
RESULTS
EGGSHELL THICKNESS CHANGES
As shown in (Table 2) . 
Garrett, pers. comm.). Similar changes were noted in the kestrel
DDE RESIDUES
There were significant residues of DDE in seven of the eleven post-1963 condor eggshell fragment samples analyzed (Table 3) . Virtually no lipid could be extracted from the four other samples; hence, it would not be expected that any lipophilic contaminants would be detected. Except for the 1922 sample, all eggshell fragments with extractable lipids did contain DDE residues.
Although the calculation of the residue level for each individual whole egg is subject to considerable error, due to the degree of extrapolation involved (Peakall 1974), the overall statistical correlation of DDE levels and eggshell thinning is high (r = -0.93; P < 0.1). Linear regression analysis indicated that 20% thinning is associated with approximately 100 ppm DDE (lipid weight basis on membrane), which can be calculated back to 5 ppm (wet weight) for the total egg contents. 
DISCUSSION
